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Considering the high initial capital cost of photovoltaic (PV) modules and its low conversion efficiency, it 
is imperative to operate the PV system at the maximum power point (MPP). The MPP tracking becomes 
more complicated when the PV array is partially shaded because the power–voltage (P–V) 
characteristics curve consists of multiple peaks in addition to the global MPP. Hence, this work proposes 
a Deterministic Particle Swarm Optimization (DPSO) to improve the MPP tracker (MPPT) capability for 
PV system under partial shading condition. The idea is to remove the randomness in the acceleration 
factors of the conventional PSO velocity equation. Besides, the maximum change in velocity is restricted 
to a particular value, which is determined based on the critical study of P–V curve during partial shading. 
Advantages of the method include: consistent solution is achieved despite a small number of particles, 
only one parameter i.e. the inertia weight needs to be tuned and the optimization structure is much 
simpler compared to the conventional PSO. To assess the viability of the method, the system is 
simulated using a comprehensive in-house PV system simulator, that is based on improved two diode 
model. For verification, a low power prototype dc-dc converter is constructed and the MPPT code is 
programmed on the DS1104 digital signal processor. Experiments are carried out to determine the MPPT 
performance under uniform insolation, partial shading, rapid fluctuations in insolation and typical cloudy 
day profile of tropical region. The experimental comparison of DPSO with the Hill Climbing (HC) method 
shows that the proposed method offers remarkable tracking accuracy and speed. The obtained results 
clearly highlight the superiority of the proposed method–it yields an average efficiency of 99.5%. 
Furthermore, the effectiveness of DPSO is also evaluated using the EN 50530 European efficiency test 
under serious fluctuation of insolation. It gives 99.5% efficiency for the whole profile, which is 1.5% 
higher than the HC method 
